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• . 1^ & ^ AI^EHS : ORAMl Sffi^S^ 19£v 

, £;2^ ^ ^Al^EHe ORAMl ^^S-^Sa-^^i^CH 

£ 4^ s ^go|: ^AI^EHOJ: DRAMt ^5Mi 33£. 

£ 6S a ^^S2J^A1§BI2! DRAM^ U&LH^ S^Ex-il :?i5°J ^SE, 
c 7g a m-go| ^Al^aiSi DRAMSI ^2&at UHLH^ &£i-{I 71521 
£ 8g^ B l-gHJ ^AI^EHS! DRAM2] ^■il^&at UEfLH^ :?I52J ^fi^ 39£. 

£ 9e B ^-^21 ^'A1^EH:°! DRAM2J U&LH^ :'I52J B3£. 

.£ IDS ^ ^"SHJ ^'A|§EH°i DRAM^ Xii^g^l UEFLH^ a^£x-fl BBS, 

£ MS a a^go| -^AI^EHSi. 0RAM2J AiiigSl UEi-LHS ^^£x-9 7IBoi B2£, 
£.12S s "-goi ^-AiSEHoi^ 0RAM2I aSgSf UEl-LH^ ?£^. &9£, 

£ 13S a i'-go] ^'AI^EHe! DRAM^j UEfLH^ ^^£3 7I5°J B3£, 

£ 14^ B i-SSj ^Al^aei 0RAM2J ;q|5SS.t UEHH^ 9^£x-1I 39£. 

£ 15S S i-gSJ gAi^EH2i DRAMS! AiligSf UEJ-LH^ «f£x-il 71521 B3£, 

£ 16g a «^goj ^A1§B1°] DRAM21 Aii^l,^! UEi-LH^ ^^£x-ll B3E, 

£ 17g s ^--goi ^AI^EHSi DRAMHl ^ffl^S^l U-EFLH^ ^f^£l-il g'3£. 
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c 18S a %^si ^'Al^fflS! OlWei .ISg^l Li£MJI= = . 

E 5 l^ej ^AlSfflO] ORAiei ^iS"! UERK^ S^Sa 99£. 
£ 20S a av«oi ^Al^EiG] ORAiei ;giSg,'SS UEHJ1= :'li?2J 52^ 

E 212 a i^goj ^.AlSaSJ DRAH21 m%»SS UBLH^ 5?£*e :?IS2) e9£, 
£ 22^ S 1^21 4'AI§e)°! ORAJei m'^^W LiERHS S^E^ :?I52J E^^E. 
E 23S a =>«£| 4'A)Sa°' mm M2.^^m QERHS S^Eiil 5as B3E, 

E 24= S 1^2J ^Al^fflS! DRWE) JiI5gfgl IJeiH^ ;iS°J ?a^ E>3£. 

£ 25^ a ^M%m°l ORAttSJ ;315gSl UERH= 'L^^M 5a^ E^S£. 

£ 2S2 a =v«oi ^Al«B19i ORA«°J XOSg^l UERH^ S^EJ!! BSE, 
£ 27S agniEsj 5^^0i| fflxlsl^ BHiS(0DlliH£!)21 ^ S iaOliSJ §§E. 
£ 28S a g«2| 4'AISB1£] 0RAM2J USa-eil LiEHJ)= a^Exil :5I52) ?a¥ BSE- 
£ 23£ s 1^21 4'A|gBie! 0RAM2J ^OigiSS UERH^ S^Exfl ?I52| ?a^ BSE, 
£ 3(e S i^2| ^Al^aS! TCP2I UERHS Al-AIE. 

£ 31S a ^'S2) ^AI^EHSi TCP5] jgisa^wf BSE- 
E 32^. S 1^21 ^Al^ffloi TCP2] aiSS^gf UEHH= 9SE, 
£ 33g S ^AISBI°i TCP2J lig^gt U£HH= »SE, 
E a i'§2| 4'AIS9I£J TCP2j S15g>'-gl UEfLHS ?a¥ gSE. 
E 3521 (a) a (b)^ B 1^21 ^■AISffl°' TCP21 ^5g^St UaUl= 52^ g3E, 
£ 36S S %'^21 ^Al^fflS! TCP2) 35^-^1 UERHS AfAlE. 
£ 37S a g«o, ^A1«EH°! TCP2) UERHS ?a^ BSE. 

£ 382 s i>soj ^AlSBiei S!# BOaSl £11 UE11H= 39E. ^ 

E.392J (a) a (b)= H 1^2J QE ^AlSaSJ TCP2J XBigfgt UEfLH= ?2^.19E, 

1:402; s SS2I ag ^Ai.^EHej ssaEfiKJ 5^^aHd(.Q0ll^Ha)2J 

£ 412 a g«ej Cfs ^Ai'gaie! DRAM2I aSgfgl-LiEHjl^ SE^ :7I52| 0BEvr.:Vy,: v;; 

£.4221 (a), (b) a (OS H.^^S7}7F ^SPJ S§1£21 ^^££1 UEHJIS ^S£. - ; 
£ 4321' (a), (b) S (c)S *S1 Silf^Oll 21*? TCP21 XililS?2J ^SE,, 
£■44^ -a ^21 ^AI^EHS! a91£S^ □ of^HHfl(QDlliHi!)21 MSS^^UBLHS i^ilisa;;^- 
•£ 45S S gS2J QS ^AJ^EHSl DRAMi *!«tf SfESI S!2I ?a^ BSE. , . 
-E 462 a ^2, ^AlSfflS! ORAMl SStf SfESI 2|2| ?a^ BBEOIQ. : ,:r^0^Mii. 

* £921; 5a^M0fl at? ^HS) . 

2 ; pg: 1, 4 : IE itftsf. (v.:- ; 

-5 : PS m ±Mmm. 7 : TilOjg i^m, ■ . t:!' 

8A-,8B : TilOjg S^. 9 : nS a.^Ex■ll S^, 
10. : gtf^aESf, 
11 : MQlEi ^aOIAl, 

13 : S^, IS Ti : ^'HlAfOIES, 

17 : i^mMSS^'. '8 : BPSB5,S 

19 : i^m^^'^'. 20 : l&H, 

21-24 : S^^a, 26 : g^^3, 

27 : ia^aS^j, 29 : CHS ^filSSI, 

29 : AhOlEi ±mm, 30 : Id. 

30A : UHiKaDirad), 31 : S06°^ 

32 : dif^aS?}-, 

33 : ^552^(5^^2^). 34 : gglSef, 
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35 : lEiiOlM 

37 : S^^S, 

39 ; S06°»-. 

41A,41B : m{^. 

42 : S^^a. 

44 : lEin, 

46 : ii^ii-^Eie^l, 

48 : tm^E.m'^K 

50 : 123101^. 

52 : EIE. 

52b : Of^aaE^, 

53A : Au 

55 : sg^xL 

60 : St;i5^. 

iOO : S06°S 

102 : S^S^, 

103 : 1. 

110 : mm mximi^'^. 
C : gs^^^ 

MM . : Oil SEj OHM , 

Qn, : n MiSFET. ■. , 

Qt: : DflSEi ^ MiSFET;. 

■mo : ^-lE .EEiOltii, - 



36 : tEiH, 

38 : <i^S^^EIS^^ 
40 : ii^i^^EiS^^ 
4IC'-416 : HH<:!!(CHOIHH^:^), 
43 : lEill. 

45 : 
47 : S06°\ 
49 : lAmiOI<^2i-. 
51 : Um\± ^> 
52a : °tU£IE^, 
53 : gES^, 
54 : 1> 
56 : ?HiaiBL 
61 : 2^, 

lOMOla : ^L^tf^aS^f, 
I02A : Au 

104 : EIE, 
120 : HH<:!!, 

BP : HiiiHE,.. 
MARY : DilSEl 01010!. 
PC : ^^51 2, 

SA : a^gE. 




?^7^ (Tape Carrier Package; TCP)S: ^M^f^ a^ESil l^liFll^xiOi"' ^B^Ai '^^ff ^^jSo^^^^^^^^ 

iSE^ .: CH^if :DRAM(Dynanric. Random -Access Memory)^. DiiSEj . ^DlAfltW 

MlSFET(Metaf 1 nsu I ator v. Semi conductor . Field Effect Trans i st o r )S| ;4'-¥0il fflxlofe-^ ^^^^^ 
^IHAlEi (stacked capacitor) qi^l lflStm 2i£EM, (H12EI OiEilO|(inemory array)2i^ ^Si|:S2f2j. . 



m £101 ^ tlT- 10! l-at^EK 



□EHAi, OlSF S^g:^i:^lll^h:?l>ltH ^ftHHdif ^^^^ HH^# 13^1-^ #Z1^13^'-2J l^m 7^ 




H 4^^011 lEF^DF CVDa:£^ m l&&':?fSOI; 7IX8£i.Oi: Sifll-v^ 

LSI l^lAiS ga^^ [[g, S£|.?e(±XF^ ^3)011 ^St.^ ^aiHE^f-oii ElEl. ag^^MIlOm' 

AIS t^Oil Bili»E:?F a UF¥°I gS^^Sj S^£F t^JlO SOG^^^IF^J g^l^{}llAF^^a(i^JSf)*^{:fe' 
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9} aOI S062^(100)OI ^91 ^D. liOS mOM ill AjlHI 01 >f 5,^31 Q. 

ORAM §2J QilHEl LSll ^^^J" ^^Hjcfl SI itol— iIi?173CiI^ TCP(Tape Carrier Package), 
TOT(Thin Small Outline Package). TSOJ(Tnin Small Outline J-J.ead Package 

TCPSj SH^^OllAl^ EEO 

nmH. DIE] 2§§(MX!i)(?110liil . - 

oi ^i^r^(oiuaE^)l s^tSA] B9II1E§ 2:'|51£B ^^^t^CK H^EfAi. 01 ESI 

Eoii Tf^ixi'^ §^01 mw\ mm. esihehj uiis^i oi^q. 

Oi^M miM "-^^S OliAfe. £ 4:^ (a)Oil LiBtf H^£^ ^01, 2f0|01 s^gxll 

sly 41) a * £ 4^ (c)(MI liEl^tH urn m. 01 gi2!^(102)^^ EI£(104)S| ^e^(o|Li-: 
a£^)l s^^i-oi Ej£(104)2^ a9iH£(BP)# ^^^t^a(El^^^'^§). I 

r^^^ g^^^^j ^ iSjB TCPl 5i#^fiA-i DIIHEI Sit ^H^F^ S^-:§O0:^ 

JsTs^l le iB^liAi |£S^S ^^^^ ttH2f. 01 g£2^^^ El£l (O^J tin 3tiv ■; 

isiHE'oil t^lll 7ftra£^ IBE 1^5103 a ah£{|X7^ ^gn^ n 12^ ^^71 £ m .M.- 
mm UEHd? HFSl- ^01, 'lS5|][j|E12j S^^Gi T^im^fOl a)6^^(100)2i g?l!SOflAi ^^E!7l- 




^ ■^'S2] >^7I ^ 1 0IS!2< ^^It B S/yiA-|2| 7i# il g^S ES^s^El'SPiltCT. 




Xl^BHxlEiGI Sin. 5iQi£ HHd^i ±^ ^ ^ITiSOi SiP. 

-HHi!21 2iOiA-{. ^11 il-sF^a^5[0l MZ <^tf^El5^^(Hl S^^E^ ^SCK 

■C2) ^ uhESli ^m\^^t\^. ^^71 ^^21 UHiSOl A-12 gt2oF>il 2i>^a^ lg£^ B9^£10i 

"(3) B I'-SSJ a]-£l %m\ ^(^) ^EH^ ^E19 lg£S HHxjEiOl Si 

(4) a H^Ex-11 2^t!MS7:i^. i^^7l HHilQI 27!5^£s tsU ^^EHe! QDIHH^J^OIQ. 

(5) S Si-EA-II S^ltisg-tl^, 4^71 ^421 HHi^Si ^f^Gii m l^Ai ;gi2 11H£!0| 



iF^A*-2j ^ _ 

saDn^^i iiifEV^^ §71 k^i^^ mm mm\ mn^ aixiaoi si 
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n. ms. m^si masi ^^^^ ±b s ws.'t±%'o\ «i7iEioi sjq. 

t sat!- BIOI= ?HS|Oi nilJiAiOID. 

(a) wSJfl SHI ?9 21 II (HI a^£^^l ^Sofe gg, 

(b) 4^:71 9^£1 iX^2J &^^mi I ^^SSJ S^^§a5ft ISBAI l ^4#2J HHi!f 

(e) 4^71 S Sa^^iH^S (HISlBJtfSSA^ M\ °A M2 2^0)1 SICHAi ^lOlE BHaSj 
^£1 ^'7\ S sEFrie.'-t ITiSl-S 

a e^Si-O SSiSlSgxiej ^<^21 HHiSS ^EHS Mai! 



(12) a ^^S2i ersifl 2sisis&xiej x-iisifgs, Af:j| ^>,o, ui^ig g:j|5!os ggg ^^ehs! am. . 
■'^(b) i^pt. ffliaa M^aim «ISFET2^ ?«sies!i MlsFET^^°l 4^^oii-7|i is^i f!?^iS2-.||:v 

■^El= §fi^S!S Sifi;^2| Sf^S^S SSSfc gg,. , 

(h) 4^7! ±E S ia^^vf 5{01£ m^°i &^^2I s gshi 

(16) a ^^§21 a01£ 3HaCi ill?IS21 3315^^22. OI§ra ISt itJ5l-3 

^hggofg S5||;^^ a^-oj [,„A,oi ±§2) aiaM m^aoi sin. <^oi£ ^^^i ^4=2] hhss) ^"-^s) ^ 
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PI « tE}>;^^OI /a;-iSCK ^^E^ ^3>, ^G{c 2 ISOil ciE^.^ 19801-1 ^bl 

(b) ^^?! ^^n B'^M^m Ml ewioi H^^^^ is, 

(c) ^'•71 531 HSIH^ S^S^l g^. 




(19) 3 ^^^^ til-El M\ ^2 12^^01 ^^t} ^^XHSM 7^ 

£ioi aa. 

3£, ^Ai^ffli ^gof:?[ SJfl ssoil ^o\M §^^^:?i^t 21^ §^l^ ^st toiJi. 

£ 1§ s .4<Ai^Eliej DRAM! ^St^ a.^£x-a g^j Sxl £ 2e 3 ^'^1 UQLH^ ^ ISE 

OIQ. 

ch^g ^gisos oi^OiXi^ ?90il^, OflSCH 84Mbit(lHi:?^yi^)5:i QRAMO! ^^901 °i 

Q. s^iQii^L^&y H^2^ ^OL 01 DRAM^ djw^ oflSEi mmm ^^^^f'S. 
m. ms^ oiiHEi oiaioi(MARY)H M^^Eioi siQ. uiiesi oiaioio^)?^ ^Wi7^'^llS!§ 

Ix^i J<bit(lSb!^)x 256bit = 512Kbit21 OflSa -^^ ^^901 ^H. HM^^m^'^ 

a9IHE(BP):?f IIS HHxI£jOi 2!Q. 
£ 3 ^ £ 4^ ^91 DRAMGI ^^^l g(U)2j LiBLH^ E^^EGIQ. E 32| S^.^^S 

siiaa oiciioi(MARV)a^ a^oii ojstfe ^^iiscpoei .^t ^^i uekhh sin. §ehi ^^.4^2^^ 



■'oilHa OiaiOi(MARV)ej miZ)^ ^4E1S S^0«^ ORAM^I. QHSEI ^Or.#^£10i -2!Q. (HISHI 

;^iirsFET Qtls^ill^^i 11 ^A^m^t^^±Jim^•^^m ^^^^^^^^^^ 
y.goi^a. 

■qIopi ^ AtEHs M!SFET(Qt)^ THOi^ Ah2^°^(7), ?4Ed(«L)2f ^^^ll" nOlE. S^(8A), ^^ 

ill} i^l^^ Qis 5E!lw(i^?H) ^^^^ 2e2j £35^ 

Q. TiOl^ 2^(8A)(?-lEd!l?L)2| ^^^OflS 1 tl-^ El 10)01 ^^QOi SiH, #^Oil^ ItF^EJp^ 
AffiiE a ^MAU^ l^^^dl^^aS^vto ^ AhOIE U ±5iiQIAill)S 1 

tF^'Ei^5[ mm tmm^^s.^ ^^o^ ^e j\mQ- 

5tiitlM(PC)2i pS 1(2)^ ^-«EiM S^Oilb n iHy^ MISFEr(Qn)7i- ^S£!CH SiH. EAIS^Ai S 
1 CMOS(Coinpiefflentary Metal Oxide Semiconductor) tl^s :;i^gOi SiQ- 

^, ±±^^ °A EEli°i ^^If^ 1(2)0! xi^^^CEAI^^Xi |'s)"J J?,^^^ 



§3r4^1ir^itii'Ei5ej AfOiE 1 :C:iiiO}Ai(11):?l^SSOi n XHy^ MISFET(Qn)2] ±>i S 
^> ESIEl §5^^ ^'•^'•^ ^M^l ^E^ a^E^O S^(9)5f HM^l hE2| a^El 
S^(13)£2 Ol^OlAl^ LOO(LichtIy Doped Drain) z^Mqj^Q\ ^J)^ ^^E^l S^(13)2J 

OH.^ Ti(El&) ^£lAH]iE(TiSi,)t(15)0| ^^EIGI °iQ. 

DilSEl f MISFET(Qt) ^ n 18^^ MISFET(Qn)2i ^^^OH^ ^^#0{lAl^y 
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m^cl^^'im^ BPSS(Boron doped Phospho Silicate 61ass)^^(18) SI d-t^^Ei^^^dS) ^^£1CH 2i 
Q. 

m 

£101 °!Q. ahcjii (13)21 Em~ 7^7^%'^ Ti ^EiAFOiEt (16)01 ^^£101 I[R^(HL HI 
M<::!(BL)2J ^^-^IM T^VM T^^V 4 SiQ. 

^^5lS(PC)°J <i^tf^E!e^'(19)^ ^^^Oii^ M]mm^ liH<:!!(30)0! ^^£101 2iQ. HHil(30)S U\ 
Mi!(3L)SF Umym^. limiy ly^^l ^^£10] °:Q. HH>!!(30)2J S 

^;i3(24)# l^flAi n XH-^^ MISFET(Qn)^ ±± Eai^i Q^^(n^ S^Ei^l 2^13)3F3 

:?|51o^ 2^£10i °»Q. 01 ufEllI S^(13)2J Ti ^'E|AH31E# (16)01 ^^£101 

[ta^oiL HHi!(30)2] ^ihe 732%" 4 S!Q. 
HiMa(BL) SI M\m^ m^{3m ^^tF^Ei^Br(27)oi ^^£101 ^^Qii^. iti-^ae 




£101 °iQ. 

g£p4:Af(C)£J ^i-^Qil^ ifsF^Eie5>(38). 3062,^(39) SI ^:i^f^^Ei^5t(40)2J 3#evo^ 




H^A-ISJ St^H. 37!^£^ 1^1 ^^EH2j HH.^(a01HH<:^!)(41C^41S)OI ^gHj ffl^I^ 5 • 

tiHxI£IOi 2iQ. HH^(41A, 41B) SI HH<:^(aomH<:!!)(41C~416)S mOilAi^Ei 7:FaiCHS TiH°^.'. 

■ lffli!(41C'-416)2J ^^^^Oil^ Aftf#ElEW6), S0G^''(47)S! >i^Sf^EiE5t(48)2j.. 3#5|-o^ ^^i! #3 
IS^^l loBAi H91E(BP) = SI m%W^ HH^:!!(45)0| ^^£i01 ^CK HHi:!!(45)^ ■#e^l2^^(<ysl^' 

- Siifre, S06°[47 I ^tF^E1^5|48)0il 7901 -7H1>^^ 2^79(26)^ l^HAi Xil2#flH°] HH^.(41B)3^- 
2:?i5jos 2^£10i .2ia. 01 2^^7S(26)°3 LH^OII^ m lEin(43):'r DHilEIOi 2iQ." ; 

;sgic(BP) qi BH^C45)^. ttiiaCH Al i^^S^^ SI m% ^tt.*- 3^^^£^: 7^£10i SIQ,,., - 

HilIliE(BP)2J ^-ilTlt^ ^^Ei-li g(lA)Hl^S(H|^ ullAmiOi>5B>'(49)OI ^^£1.01 SiQ. lAllHiQi " 

<32,^(49)^. OUaCH ^i-m^El^^vi^ ltF4'£i^^»'2F2j 2t^^£s a^goj oia. 

aiil^(BP)2J ^^7! HH^(QDlH}ii!)(41C-416)Oi 4:§2| Sixis ^MEFO!^ (stripe) ^EH^ 

HHl|£10i SiQ. E 4S1 Ugy! SOL ^#iHE(BP)4 3 thtbH>!!(41C-416)3F2j AmiOII^ 
£jsaw46) S065,'-(47) SI <1I'1F^E!^5[(48)2J 3#^^(47)£^ 7^1! #^^12^^01. ^^£iOi 01 
*:'h^cinloj g^h^oi S0G^'-C47)^ 5^'o^?fl HHxl3 HHil!! (41C'-416)2J >::10|>: g«01IB S«£i 
HH>^(41C'-416)2J ^^^Oil^ ^^£IOi °iXl SKIK ^, BSIiiE(BP)2i t\^% #ZM3^^f . 3 
Dl^MOl >i4^'EI^5t(46)3F Ah5^^£i^°v(48)oj 2S^^£^ 7g£10i Sill. ^i^S 
HH<:!! (41 0^-41 6)21 ^^lOI^ g^OHS- t^§£10i 2iEK 

01£^ ^OL E ^AI^EH2J ORAM^ l&^Oi ^4:t.>- <i*-tF^Eie^^(46), S06°'-(47). iJ-fl-^E!^ 5^(48)21 
3#°|£^ Sli-m^^^l ;i^t,^£S^, i}liSEl OiE!iOI_(MARV)£l- ?gtl^(PC)£F2| AFQ121 ^%\% S^tFtJ- 



E 5^ 

IB 




3t2J §3°''(d-ti-^B!S£,M6, S06£|47. Ah5F^E!55|-48)§ ^i^t!'^E155|-(46)3F_ >i^tF^E!S5»-(48) 
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^§^71 ^tt^ ois ^gii c}B ^^mi nmn. ^mn 3srcvth)i ^^^^^ Mi^oiiA-i ^g^£2 



^AlOi! ^^tlQ. CVD g£2 

ql(10)g^=iS}tf iia7n::^Mt oil iiB&iyoH)! §AI1 ^^t^D. . 

Tife^^ Dl§ ^ai^5|2f weilfSJ Sj-gf M,'-X1^^^ BH EI Oi (barrier) S^£SA1 Al^^iQ. TflOlM 3 

M(sheet) Q 731,^%' 4 SiQ. 

QgOlL £ 80i! UB^ l(2)0{i M^iCPm 01^ ^Ei^^FOI OflSSI M m^.. 

M!SFET(Qt)£j ahEx-fl S^(9R n tay^ M!SFET(Qn)H|rig a^EHI S^(9)l mm 2^(8A, 8A)IHI 
a^AI roi §§(i^lf-alisratent)£S ^^t^Q. 0![ni. QflSEI 1 MtSFET(Qt)2| S 

$l't Q#li&«ArtS^riirS>: S^. E^SI l^l ^£t ^^^^ MiSPETOiiAi ^.e^SS. 

:2gtK31£ ^Q. . 

'O^m. £ soil LiEl-y! BFSI: ^OL [}liS£i 1 <:^!^4§ HiSFET(Qt)2i mm ?5^(3A)(?4E<:^9L).:^ n 
^^^-M!SFET(Qn)2J }11 01 M .2^(88)^ ^ AK3IE -1 iilOIAldOl^^t^LK AK3!£ i;..^10!: 

AiXll)^ CVDS£S Ejxj^i- itl-^'clE^'-l O!!^^ Dilg^M 7}^ol-Ol.^^t.H:K OlOlAi, ^S.tlS(PC) . 
■21 l(Z)(Hi M^t(P)# 01^. ^SoFOI n tm^ MISFET(On)£J n^^ a^E^-il S^(13)t AWIE i ^ • 

MISFBCQnjsi ±± £aie|- 1201! CKW nm ^J^ £^ ^^^1 ^M; EQI-ei. G! 
£3roi(0ouble Diffused Drain) y\^o^. . 

[itoii. £ m LiB^a um m. {hisei n.m^ MisFET(Qt)Hi mm ^^(sm^^^^m si n n 

-m^^^ :7!}tl^aKChefflicai Mechanical Polishing; CMP)^2^ BPS6^H18)1 SaF^^£2^, Q 5Bt S 

chiGii, £ 11011 aey! h^s^ m\. ma^'immi cvog£^ Qis ^a^^'-(28)i m^ti 

01-BPS69t(18). ^^iF^El^etd?) S 71101 e >^t^°t(7)l Qii^'tT^S^. Bi£a 1 ^^^^ Mi^(Qt)°J 
S^, £ai£) S^Hj t]-^(n^ a^Ei^j g^9)2J ^^^011 S (21)1 ^^o^Ql. QS^Cn^ St£ 
III S^9)2J S^7§(22)t ^^tlO. 

BIEDii QilSa ^ MISFET(Qt)2J TiiOlM S^(8A)(^E^itfL)Si ^^^(Hl itf^EI^^^(10)3F 

^^011 ^tl-^'Ei^^ A^OIE i >;10IAi(M)^ >^Sf^EiE?!12J ISSI-CBPSS^IIS, 

-^^tf^a^^M? ^ mm m^^m^ m^^^^\ q^j\ m^n. m^^J\ b^^q. ^, s 

4^^3(21. 22)1 ^my\ £E,^Oj OllgDil Afg£J^ ^irtF^'E!^^,^^ aiOie(rate)^ 

^73(21. 22)1 AfOlE M ^10lAi(n)01i OioiiAl 7}7\ Itj-Cself-al ign{nent)£5 :^ [[fl 

§011. OUSEi ^ AfOISl 4 2iQ. 

[[FIOIL E 12011 UEfy HFSF i^OL S^7^(21, 22)2J LH^Oil Qlg 4'EI^^ l£iaC20)l mtl 

Ql§ ^Eie5V(28)E iAIQlI Ali7-it^Q. iEi3(20)f ^'^E„t^if "1^ J^nfJ^i 

01 E^liQ. 01 t^fg 2^;i3(2h 22)1 ItHAi !H1££I 1 MISFET(Qt)2] ahEiil 

S^(9 9)C^^ EEliei §^)£^ ir^ytF:?! IIH^&IL ^Stls(PC)2| n xS^^ M!SFET(Qn)Sj 
^£xi g^(9)MQ£ t^i 3£^ S^£s-i S?(9)01 ^^^Q. 

£ 13011 U-EHil m} l-Oh SPSG^^-dS)^ ^''^Oil CVD^£^ Aft^^ El 5^^(19)1 m^^J ± 
MaiAl^^f Q[±^E, Z^011§£2 g^:?9(21)2j ^^HHJ >:^5F^ElE^U19)m Ml\t\a\ tElII(20)t 
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g:?H^^§ 1398-079735 



M{SF£T(Qn)£| EEiiei E^^(n^ £^£1 3S]3)£J ^--^f)!! 2^:^3(23)1 ^^oQ, 

Tiara ^^tlCt. 0! Ti ^ElM0l£g(16)2J n ill^^ MlSFET(Qn)^ Saei S 




^^El ^^71 3^73(22)2] ^--^Oil S^73(37)l 




^ti.lEir 4^24(33)i Pt/lr> Ira/ fih, Rha, Os. Osa, Ru, RuQ,, Re. Rea. Pd, Au 

^it«A-i^ ^^s^(33)t; ^^m^ a^- ^jjjii ^2:?ii dm m^m t'r^ ^oi ^^th/ 

QltHI; £ 200ir QB^j ^^3^(33)^ CVD12:^ <i^i^^^W9^l ilS^mH,. OlOiAi;; 

ml5^2^ oWofxi^ 5t2^(33). A^sf^i-.o^ OI^Oi;q^ ^^1^51(34) SI TiNB^^oa oi^Ol:;:; 

:'Sr)TiQ>) §S| USSxfl XflSU PZT(Pb2rJt...a). PLT(PbLa,TI.-,Q,.), PLZL. PbTiQ,. SrTiQ,,. BaTiQ,, 
■pbZra. LiNbft, Biji,0.,. BaMgF,, V.7ll(Sr8i,(Nb. Jt)A) Z'^^M M^B, ^ 
a-. £t»- laiOIM 2^(35)^ !1? ^£iA^O|£/TiN, Ta, Cu. Ag, Pt, Ir. Irft, Rh, Rhft, Os, Osa. Ru, 
Rua. Re, Reft. Pd, Au S£J 3^2^ ^^^-tM^^ 7^^^^ 2!£ :?FHtO.. 

iaiOlM 2^(35)3 TiN°^(35A)£^ 7^a:?I tmSOil. n ^ll ^2>il 0^3 TiN^^Oil R^Dl 45, 
tiN9f^ HtH^ iP^ (0.2^01 §£)^ ai^. ^01 ^Cl. 



hI^ AFoi°i bIfi s^tTt^Q. i^mM, q^^h^ oi #^^^s9,HA^st^£lgev4Q, 

^73(42)1 SSt^CK 

CmOil. £ 22011 UEF^i HF£i- ^OL 2^73(42)^ LH^Oil « e£ia(44)# ^ DHf 

I o a ~r — 

QgOil. £ 23, £ 24W1 Um gOL aH<y (41A~41G)^ ^^^Oil CVDS£^ ii^tF^ El 5^^46)1 il 

a^^m oioiA-1 n ^'^m sm'^'mm £5t^ £ 25, £ 25Qi! uE^a at-a^ a-oi. oiiEEi oiai 

Ol(MARV), ?9t|S(PC) S !£ ^^S^(BP-A)Oil °!0iAi. HH^l (41A'-41B)2| ^^^2] A^ti-^ Si aav(46) 

^ asol imiiF^ so6BK47)e,^i oi!xi"4 i^Q. ^H^(^,9>trA^.il^;;.il^li ^^r^L 

OiEilO|(MARV)0il ^0\M, aHd(41A, 418)^^ ^IIOi^QII ^Z! 3065,^(47)01 QHIjEJ^ 22f 0^ 

Ee£S5S^0fl SiOiAi. HH<^(41C'-41S)1^ i^IjOl^Oll ^JS 2^(03)^011 $06^,^(47)01 QHi! 
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El = a UiXiaD. 

mM. iiH^(llC~41G)2J 5,^ =1101 350™., aH<3(41C~4I6)£i |l^5^t,^J^fJ^°W2l 
^Ml E^^mM \Wm, HHi!(4IC~4l6)2| 4^^MAi 350n<.. S0BH,^(47)£) 3-„„T.''»f J^-?°:,l 41^ 

a CH^"£SAi. eSji]iE(8P)£J mm liH{3(4iC-41G)l S•St^ aH<3(4IC~416)2J 4^^M SO^Ej 
S065|(47)0l yO^ 2^E§ SPI ^IsSAIS liHi3(41C-416)()fl SjSt.^ iiill01i:s Ql^offi, 3 LH^Oil 

s(K5f(47)i ia:;j sia. 

Is £ 2701 LEF) tlf°? §01 aHd(4?C~4l6)2J ilOliOaS 52t)h»2J aZJQ. OIUB 

liH^(41C~416)2J ilOlit a, bfif SfS, liHa(41C~416)HJ ^►^Oil S06Hi-(47)01 yOl- 2173 Sf£ 

S20x a (250 - 160)x (a * b) 

^. b/a 4.7801 El = § a, bf Sl«fiAJ ffli3(41C~4ia)2J ilOI>:08 S0EPf(47)l 0Hltir9 SO. 

DJ&AI, 0113QI HHi3(41C~416)21 i:aC|i(a)l ^(b)l 2^™^ ^3 b/a 3.7S goi 
5a(b/a 4.56)1 S^SPl (lilSM, HH<3(41C~41S)°I 4^^(H1= 5082^(47)01 yXl StSQ. 

£*t !)HS(41C-416)2J Si- ^WS OflaCH SlOjaoS tl g^Oil^, aH^(41C-416)H| ilOli(a)M 4571 
- SMJy mmS EI7I flllSM, ^7l2f Jfli^SS^H b/a 7.701 g^s a, hM SSii-^S-W HH 
5(4lc-416)2J ^^SOJ S065K47)0| fefOF Sii^l SfSl ^ 2JD. [KJAI, ttH-aOl aH£!(41C-41B)2| ± 
10li(a)l W ^(b)l 4/«i S13 b/a 6.83 SOI 52(b/a 7.7)t o^Wl. (ffl^M. 
HH£!(4 C~416)2J &^fiit 5062,^(47)01 'dTl SfSD. UHd(4IC~416)2J S,^ ^ffll^h athOlE, &S AfJ3 . 
a^^SS !IHa(41C-41G)2J iaoiri(a) 5! ^(b)t HHi!(4IC-416)°J S065v(47). 

oi3oa H>«L s9BE(ffi>)2i 2ioiAi, g^*? xjes! ita^E!55V(46)i} (*M 

di2t(48)o ^1 hnm a2jbi:?h b^a (osaoi ies^sj 87X) sfaaii, szfissfsi s, 

ihSg, ^Tj (HgOfl, aSnHE(3P)7f ^^aig lS£f£ 5069^(47)321 S^flSOflAj- W 

i:>§OS, £ 28, E ^ UEm urn SOI, 1^:3(410-416)21 ^^1 <S~ Sifia5|21 a4':&°l -^Htc 
•^a?ef(48)l CVOa£g g^ti- s^^l^S^(A!t^^El^e^46, S0GHf47, •!y5f^EIS9|48)# OtXI-ai 




'i M7\m^€^M£{SPm b:3Alll£SAi|, 4^71 £ 3, E 4011 UEHS B ^AI^EH2J DRAMS 

n. 

i' EfSOli, &'71 DRAMOl 9IEI3 S(1A)S TCP(Tap8 Carrier Packa9e)S. WlohS SfSS £ 30~E 

37S AmSJAi ^Stfa. ^ 

-TCPi :gl5§^7l ?^58Ai=, E soon. LiBia asaoi=(50)i mtia. oi i9Hioii(M)=^ f iw 

^ S(51)01 SSEIOl 2iQ. Oi QHK3l:i: S(51)21 27Hei §^011 C0€ S^OllS ig£-ii0li:(50)2| S3 

i f^i' gfi^^(?i)¥oii4sHjy aE(52)7mHxiEioi Sin, n 3ueiE^(5ai)7KnHraiA 

^^(51)U|S 3§£iO| °!Q. lSaOI = (50)= ^33^ ^OPf 4= lOOIEia 2! iO|2| ^01=0173^. £ 
S0«^ n g^(TCP 37HS)SS UEHJIII 2iD. 

*na a^ca §(1A)?1 BSISE(BP)&'011S TCP21 21011 ^^Al S=S^S §St?Q. M&t\ 
TCmM^. £ 3101! UBB bIfSf ^1, gES »Ea g(lA)2| B-SM^-m^ 

3Hiaa(capillary)(56)l M^tiM Au M(53A)1 2H]|0i aii*?CK Olffll, HiinilE(BP)01jS 45g §£ 
2J. S^SOI PISHSD. 

£1^0)1, c 3208 um tim m. ^":>\- SSt*- l(54)t ei-Eii «(1A)21 &^mM Au l(53A)t | 
Stte SEOICK 

QgOII, 4^7! a3SiOI = (50)21 33011 ^^tf aE(52)£| °!UEiE^(52a)l S£3^(53)6;01I fIS 1 

*, £ SSlTuEfy! em ^l, 2f 500-cS 7Htf 1(54)1 °!UclE^(52a)011 \s. ^E 
MAij, £ 340« Vtm nmm. E%\ aE(52)21 ?JUaE^(52a)l S.^£al S(!A)ej OlfStS 591 
E(BP)4^0II lAIOli 'MmM SStiO, Olllli, S3S8E(BP)01I mJi= t[§^ 80g §£OIQ. 

OlSf ^1, s ^Al^ffl21 TCP aSSSOHAl^, S(IA)2| eajillE(3P)fe'0jl ^5|!J(^)f ^| 

5a, OIC«ArorgIS^(53)&H)il a£(52)2i 2!UaE¥(5ai)l SSm (Dl SaiE(BP)Oil 35121 

01 :?^$s7aA]s^, am m. asaE(3P)2j s^^2i tz^ig^tt 

54-10 



Bhci S(1A)21 g9iII£(BP)S0fl §53^(53)1 £ 35011 UEW W2f ^OL 

HllHl(8P)l^rxIS ysai QS S^£51 § (18)011X1 Dajfl SI! fe^Q- 

CUM E 360!!. U&yi..t2t.?0l .S^^J J, tlt5!,(?,lf ,lfS IJSI 



QgOll, 19ai01 = (55) 5! EI = (52)2J Sil IB, aI1:^1^ £ 37011 UBtf H12P SOI, 

S7;i t^a■. a£(52)21 OhSHEI£^(52b)01l= S^Oll Z'M £^t 3^ ^=CK 



£^(52b)£l ^4'-t U^^= 2011 m OflSEl £11 gOISW ^'Sl^ ^ 2iQ. 

1 Eill£(BP)01l CHlSfe Ei£(52)0113 °!Lia£¥(52!ii)S SSSCT S,^£l 5h01£ ^ 

D. 

nioi ^1 a ^AI§EH°) TCPOH g(1A)°l .a9il£(BP)4'(m g=3^(53)S m^oiH. 

O CHAf 0ra"='=i^(53)4'01l E!£(52)2J °!LiE!£^(52a)S B'Mti^ SSOilAI Slii8£(BP)0ll S^Ol 
g°lrHSii»EClP)Sl ST^^^ S0S9I47, tUt^Ej 55^48)21 S*fg 

mm 2)531shO| Si!Ifl£(BP)2J aj-Elt a^TJg- 4= 2iD. 



0I&^ a 2J5II OI^CHS ^-St ilAI'gEHOl! 2J7l5aA1 ^Xi\^2.S. M'SmS.U'El. B l^g=.._. 

1.2£ giD. 

•|f6i£ ^D. £*r, S065m 011xl«-!^t^ §?011 2j01£ HHd! (1301^3)^011 S08°tOI yOh 1@ 

i«h onani £ 41011 UEM u^2^ soi, s9nii£2) «t¥iiH3(QaiaH3)(4ic~4i6)2i □ st#iw.HH3t. ■ 

■a5aH'^K30A)t ffla«K)l£ SD. 0IS71I Sra, HH3(aaiffld)(41C-416)°] 5^73 Tlfr)HJ 5I1(S- 

s^oi Hitf^^ mM!mmms ^E ^sh mm nH3(aaiiiH3)(4ic~4i6)$r'. 

i;iiH3(QDIIlHa)(41C~416)^ S06S^(47)S mzm S171S- 4= SiQ. 

Mt?, £ 44= £ 41011 UEH-HS 00113 (3QA)21 13 EllOlOtSSl gWil UERHJl, £ 45°1, 

1 £ 441 D^JI E 4521 «££! OiaOl SS§^(MARY)2J S-a£l UEWD 

^=e«27^ i?aS 3551(^)011 SS^£s OiaOli 21tL Hi!IB£(BP)21 SOJAl s3fS9|2| 

■ SSJms *^^^Sf °'D £ £ 44011 UEfy! U^2^ ^01, aDlllH3(30A)S □niHH3(41C, 41D, 41E, 
■41F °4f6)O]°«^§a-'"g*f011 '4:Si?]- m.f°S. £t>, £ 46011 UE^ H1-2I- gOl, M\m^ 

HHAtno SOAitta S:'n'cq5f(27- 31- 32' )§ 3g21 g^^lSe^(A!t^^E159^46, S06e^47, 35f^a 

iaei 2?-)2J 2=((i3)^C1i SOas^ODt OHgsra QOiaH3(30A) S 13(30)2) &^^011A1 3S^^a5 
?f(27')OI 3S^a5'^H32')01l ?«SK31£ 

£ £ 41 £ 44~£ 46S aH3(C-|Dim3)(41C-416)2] 515HH3 (00113 )(30A)1 H|E3(BL) ^ 
l>^(3])3f'a-^ S21 aH3£S i°oi| aiSllAI UBWIL 21XIS>, onsen ;ilOIM 3^(8A.8B), m 

^S=(4f^^i^)(33) £^ laOl^ 3^(4^¥3^)(35) S2^ #5, nH32e 21£jm 

^sT'-Ji hh3^:BdTi3 (^ 2= 014^ HH3(aaiiiH3)t aHximoi£ acK 

3 2ii ffl3Vi^¥i feaixi i?it}dllq sra H3a£2i s^^oii mtimz 

&y\ fe'AISEHOllAi^ ORAMl SSt^ ^£3 S§ TCPM ggsF^ i^Oil EHSIlAl Jgo^2^g^^ S || 

2 5!0i£ aaniiEsi §i-¥oii soeHM ti^is^^s ^str s^esh tcps igot 2^ 

£«h a TCP01I t?§a73 ^^H, •5i01£ a?£a SSl &9ill£4'011 SSt!- giS^l IjJAI a 

eS SliiHEl 2:'|S|£S g^SFS LSI ill?lX|011 ^ 

S ^"SS SQQS^t 5*^5tS S^^ass!•OI| tl-lEIXl SfH. ^S!-s?2S Qg S3W|gt SISol 
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s «^E^ aH<!!!H ^^0^^ ^soiiAi eAioii HSISE2J t[m wm^ 



^^^'I s^uSESJ ^F^tHI^. l^A) ^^°J HH>!)OI igH] HHxlElOi "^H, ^ 

OiC ^^^o^^ a^^o| a^:?! £ gEf^°K3I i^lI^lElOi ^^Esfl S^tl^^x!, 

^71 ^^21 HH^^S. vM5 Wm'n 5BS^^ HHxlEiOi ^% ^^2^ 2^; 

g^tl- 3. tK)il SiCHAi V J 

^ttOl! °iCHA-i, 

:E2j ^'Bl EilOIE ?HaOi mV^^ ^^%\ 2S|t|s§ji. 

g^t^ 9. (a) a^Sa Xill g^Oil «^E1 ^Sofe ggSK 

.(b) afEx-fl ^^Oil \ E^ l^Ai t E~ BHdt ^^o^^ 



caries -I 



(c) 1 E^ BH^^ aH^!l ^^m^ SSOHAi ^^Pl "^E^il SHi Wl S 

^{Hl ^4=2i ilHilt iOxlS HHxItFS ggSF, 

(e) ^'■71 ±2 ^ l£t:i5|l Q{Ixl^*i-£2/^, ^jOiE ^^71 liHd^ ^'^^ ^'^1 £ iB}^ 

Oil ii^*]- 
_j 



^^o^ tjn>^g StSoF:^ii SS^I^ niIS£2 aHjj^F^ 211 ^S£^ oVz: StE^-ll ^^ti^s- 
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g;H^^ ^1398-079735 



g^tJ- 11. MIS %m SiOiAi 

12. ?;-ii9 %m SiOiAi, 

g^t.*- 13. ;^3I9 %m SiCHAi. 

^^tt 14. (a) u^£jil SHJ Xill ES^^l il^t.^ XiW SS^^l IilEiyt^£SA^i, 

^9! Sl-Eil SH] Xill S^Oil 0RAM2] OflSEi I'^l ^g^h^ OflHEl ^ ^d^-tlf MISFET2I 

TilOlM 2=1 ^^om. ^21 ^22J XilZ S^Oil DRAMS] ^^t!Sl 

(b) DiisEi ^^A^ msFm[ ^^7] MisFETSf°j m\ ^^^^m mui ii\2 

5^1 Aj-:?! ^2 ES^^l IHEjytl-H^AN. i^^-:?! OilSEI 1 At^-itg MISFEra g^, ESil 

oi g^oj ^^^g^ uiMAjif a^^tl^sj MiSFETSt S^, £3121 S^SJ t^^Qfl 

(c) ^^71 U\E^2[ M\ m^l}Si A^^Oil MZ IS^^-l rnHAi M3 E^^j^l ij^t^ ^^71 M3 
£S2|t IHEiyt^-2S^, A^:?! Qiisg ^ AfEHg M1SFET2J 3^. £3121 3^2] Q^^Qli S^g . - 

^ sa^^g sm±7^i^ t}^^^m 

(d) glfiXhSJ of^S^Hj A^^Oil ^-113 IS^^l l^A-1 Xil4 £3S|e il^lt.^ ^, &^7I 
J-ii4 £2°^3F Ai-^i ^-113 IS^"-! ^^71 §M^51g Slf^X^S] ^^^^^2[ ^^^"^M •■ 

(e) . 4^71 Sa^^^g lif:i:7:F2| A^^Oil 14 ^S^if sfHAI 15 £321^ il^t.^ ^, 6^71 MS 

t lEiy*^£^.!^, A|-7I ga^^S §lf^Ai-2] ^'•^^^Oil S^EI^ HH^If ^Stl^Sj M2§ m^m :- 

(f) ^"-^i (8) SSQilAi ^^71 Iil5 £2!5|# IHEiytJ-£^^. :^^7I "^£1 SS| .^^SJ 7313 3^(H|. ^4^2]. ... 
.HH<:!!1 il^Sej lixis, BHxiul~:§g3K , . . v -:. 

(g) ^^^7i ga^.^ja aap^xi^oj A^^g^Qfl s^g.^ HHdIf ^^7! ^Stl^Sj ;^2# BH>!iil- ^'7\ ■ 
.■1; £5oi~ ggih, . ^" . 
:(h) 4»-71 ^5! s ^£^>^°^^ &ll^[«-i|t.^2M/W,. ^Oi£ ^--^l HH^^SJ. ^^^S\ ai.^| ^^5! s gei-^... 

4*-:?l ^^£xll 4'2j ^gA^Dii 12 A^tF^E^e^^# m^t} 12 ^i^sF^'Ef^^i-oj A.^Qj| E]5jt.K.^'^-^ 

;16 E^HM nilEiytl'2^^. 4^71 ^^SJ tlH.>^°j: Ai-^Oil.SSlEl ^^m^^^^m =^U\t[~' ^5.M ' : - 
■S^tl^S-xiei l^^^g. 

S;?tM5. 114 tJ-Oil SiCHAI. 

■4^71 11 m7:i 14 ES^j-S^OiE 1#2J £2!^'-# SBEiy^h^ SSOilAi A^7|. agmcoj -^^Qu ] c£ 

16, (a) 11 UIXI 17 t>^^ Oliz t!: %^ '7\im ^5.%^ ^2f, ^OiE H ig&li E!£7I- ^ / 

(b) m s[£i-ii s's] ^9iii£A^(}ii ft s^oioi sa^h^ ^gif, 

(c) 531 lL^tFtJ•£^A^i, ^'7\ Eai£4-01I S£3^1 

(d) 4^71 ISEilQIEQil EIESJ ^B^l 4^71 g^2^4^l ^S^fe SSS =^Hm^ ElIQIE ?H 
EiCH 5871X1^ "i-Ei-lI 2^alS§-xl£j 151>^. 

^^t^ 17. 116 tJ- l^yi-SOii SI^H QIOIE ?HE10i M9mm SIEx-(l S^tlS§-x|g 

g^*^ 18. ai-Ei-li s'21 ^gAVQii a^DIE 11 ISE^-SK S&TiF^'-If, 12 13.^'-2F2J aj^SM 
M , 

4^71 sgnilEEl 4^7! SWAl ^42J mm m\^\Q\ ^I1,.^D\£ ^^ 

^^tt 19. 1 18 aOiA-i, 
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